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(54) Hffl&ftfH ^U3>^MK«HRX^O«e*ft 



(57) 

yffeM^tlJ^ . i t J: 

assarts** aanu *s,n.4't;: ixi o' j atom 

s/cms J3U-.1 X 1 0 16 a L oms/cmSHTft* 

l&ftXPB^Jfl&^lO* 13/ cm 3 t**ft3£ 
[»*] *«HHWJfiK*)Hv^ii:K:J:0, {Jt3f^ 



(2) 

1 

§ i um±Tcr>mmi,zti^T . igs&g-eo . 1 n miy. 

'J 3 y 

SSMrtT*** 1 X 1 0 1 3 a t o m s /c m3 £Lr. 1 X 1 
0 16 a t oins/cm' Jjl>""C*6lB*«l5!ill<0^'J 10 

^^JH3 3 yijj v-1s»fl«lR«a**WJt** 1 x 
lOi'atoms/cB' OT'CfcO. 

S!«*fM* s lXlO"atoms/cm« HilXl 
Oi'atoms/cm' tP^m^i- 

a**-r43«*s 1 eis^^ y 3 y^mmm. 

ISt&R 5 3 3 ? *-ifeXtta»iVinf - 3 ? 
*>oT*yimP*^4*K$HfcSrW U aS«*iSfc: 

fcttsifmat' 0 . 1 * m ia±w*&&^^iE«£# 5 

IB/cm 2 J2TFT* 0 . a*o*1K«&»£»;& 0 . 1 
ju m fcfctf 4 ftfS»*T 0 . 1 m JA£<^ftXKW>ft 

w^h«~fcft433^#jt#i x 1 0 13 a t o m s 

/cm 3 fiLLl X 1 0"at oms/em 3 JSLTTJiS 

[!#:£JS6] lXl0 16 atoms/cmHlhl. 
5X1 0" at oms/cm 3 lit ^2***^4 f 

fc^y^v^swHaR** i oooT;m±i 3oo°cm 
roaurc i iroiidHiwart-s ; 1 5:#fafc -r 4 5/ y 

.hj«K*V (mm/m in). v'J axr>M&frt> 1 3 

»fMJG (r/rnrn) k-<r4fc£. V/G> 
0. 2 (mm* Ami n) £g|J£*4*fr-ClWtt-4 



f£B82 000-26 196 

2 

tie*Ji9] iasio. oivo i%ja±ioovo 

a£K#iH*0. 5/zmEUil. OiumOTBWfLT. £ 
«i^ifii^^"lMk-r4|S*JS6X<ilS*«7gS«c7)^y 3 

[000 1 ] 

l&J_L£-£4 U 3 > T-«*««aif *<0Ma*i£t:BW- 
4. 

[00021 

^y^y^ftcKiSfcffl^TWkv^ 
4x£frJ£'$-4B5H^ ^+©ISiftM^T>^x*>» 

4x<0»S^D^fl^4£fc#tofehXV*4. j5 

T. COP (Crystal Originated 
Particle) fc«H«l4XH^Q3*>TV*4. 

/VSri«W-4«iEfia!EBt; J: Oi^t-y r-#»£3;h.4fc 
». ^«i'pk:i»HfftTv^4. COPfcUticoJtdS&i 

=7>vx*- ( c z ) t < liBWfcffliniLfcc 

**(4M n a H+iOAiSi*«5c7)^ (jar. SETL^XRB^^ 

*5ISttc: , rfc««S*n.tv»4. d»i3^r^M^ 
J*fcOT5rCOP£«»fc4vittffi»3-fr4««i: L 
t, dn*ft:vKo*><??iefe&ftS:$ft.T^4. 

[000 3] COP£flHK3tf4tt«fcLT. MM 
!K<0|K<0tSftlR * O . 8 m m/m i n filr k ^ 4 
£ ttm^tlX^ ( - 2 6 7 1 9 5^ 
«) . Sm^K*fN41S*T'*4ffiifl^5»aH 

(vacancy) (n&g H &JkftmX'cmX&Zm&Z 
■fr. i^m»^^flJifflK^^* i; 5rt«i:-t4Ci:{c 
J; 0 . »flI*fc«t^4iftttlll i 3:^L«jSXK (vac 
ancy)«»4S:jl|li4iOT*4. L*»L^fe. 

< 1 1 1 1= , K^p-t^<7)C o p (iSil»^fe B u B ^ 
*«±5-fr4fc^p|SHias*4. 
[00 04] COP«*.*WM-^4affifcLT«. *IS 
tttfllteift^ 1 2 0 O'CA^ 1 

o o o°ccvi&fmm£M&i-mfflwmwtffi®X'hz> 

Zktf%lt>tlX^Z, (ftfflV8- 124 9 3^«, « 
-9 1 98 3^-&ftL *JB8- ! F9 -227289^ 



0P&&O««TB«i«fcl O 5 i/cm3 1?J£T*> 

jSS-rsikiiffljrea*. 

[0 0 0 51 COPft|jffirtBi:LTteaW*l^l 
*Sift£ifraW-*IB8 5 O'C- 1 I 0 O'Ccomm&X'cr, 

Fu£ ftfifct t WM^mitK lxiO'Vcms-a^y 

'j 3 y mas- w/S; L . zwkis v^yyx >\tzto-i:& 
i o o o'cm.comm'ci tmvLtmmt&miim 

t>1\X\^ (W-10-98047^) . Ztl 
^3?7/UXJf-&T-^ffl£ix&7— i oxi o'7/c 

-t-* ^ k iz x o . mmmnc opzum-mm 

3-t>:Stt«fc*n&*rO>S. ttHFF3-2 3 3 

9 3 6 SH^8£l± . 8 0 0—125 0*C"C 1 omrfSJElT 

cco^fs^ttifiHi^^fxT ^zmimw^x-mtrnt: 
fiuthhkk uz. mmm»t>mz lvmrtmtw 

£fz. «rai«5 9-2 0 2f>4^$8(3(i. 
iffiK3-t*\ *>^M*^ 0 . 5 ju mWl*i?>C O 

io 4 i/cm 3 jst^* *aH*»^ 

^K&^ttcOCOP&gSrl 0* M/cra 3 lUTk 

[ o o o 7 ] ^ u n ycr>mi^m^z^.mmm- 

4it KOI >T . JRflirStfct W L-C(±«^W 6 0-25 

i \9o^mmmht\x\^. tfz. 7n-b/- 
y ( fz) jpisafc*3fts33RifiM&*i: tr. ftisie 

5 7 174 9 7-f^^t{±*Sfl^<so««B36J. tSHH 

T-8 - 9 19 9 3^&WlZimtt.m<7)%it£WX-2>1)m 

s**sy«tf-s c fc tc i o c o P3cRB#/h$ 

<%Z,Z\>ifiV. GrTitmzk^xm'&ZixX^Z 



(The Electrochemical Soci 
ety Proceeding Vol. 96-13. 

PP1 17, 1996)i«, Z\(T>^f) — XMZ^>\ \ 
X\i. K Z ttflrf W.9SfL?WdB (vacancy)^ 

[0008] 

10 A xft^nisVziyrnmMlz&^X. mmvttk 
[0009] 

mwLWz£ti&z,xmz^^x®.immtoi, ssv n 

20 fcWC* 4. 

[0010]f^ *5&Hfl(i. ^-H^^^Jf- (C 
Z ) ifcXIiaEHWUnC Z mzX *) m&LLfi: > 'J n 

0 . 1 /z m 0±WlSaW«WW«** 1 0 4 ffl/c m3 fct 

fH^MWl x 1 0 13 a t oms/cm 3 13Lh 1 
X 1 0 1B a t oms/cm3 MTX'fc •& 'J r7 
30 HMX'hZ. itz. Sa^'Ja^f^R 
«at**««A< 1 X 1 0 1 6 a t o m s /c m« W 
tClXl 0 13 a Loms/cm 3 ULh 1 X 1 0 le a t o 

*&m£cm*L LtzmitmwjK wmsz^i&n 2 <gia. 

[0011] *3t» cz&x&wmincz 
mz£ *) #|£ L/c »; n >**Sift*»^^fc y'Ja 
fr»C?) -oX , ^I^-^/j^^WtcrftlA^T^ 

JftttT 0 . t x< m hc7« B a B^plc7)(«SfJ^/ li/cm 
2 « h"T£> 0 . **-3*«*iB*»i?.a3 0 . 1 m mtctiJt 
iiSg«a-C0 - 1 xx mtU-.cO^ H B n ^|!«<7)^«-?f?^'S 

«ff»wtjt^ 1 %arxf) £mm*'M> 

ttittSa*^-**** lxl0 13 atoms/cm 3 
t.lXl0 l6 atoras/cm 3 PiTf & £ k * fit* 

iz^tizi><DtLxii^.ium. e&wram. mmx 
50 mt. 



[0012] & fc* ^fSHFHi, 1 XI 0 t6 a tons/ 
cm 3 mil. 5 X 10 19 a t oms/cm 3 HT<7>S 

^NS«d!HK*. 1 0 0 orjJLLl 3 0 o WF^Swrc 

m<vmm>mT*>*). set. y^yfJSH^czit 

(mm/mi n) „ i^3>'?)jgfcft&»<i> 1 3 0 01Cit 
ffffcG CC/mm) k-f&tZ. V/Gi^O. 2 (mm 

msmtt^t. i>L<i±. mm&o. oivoixa 
± i o o v o i %&T£i&i-&tfAwmttr?mm 

Lfztmm&MZ 0 . 5 jw mJJl 1 1 . 0 jul fflf L 
[00 13] 

[0014] *»y u 3 >-T-#*j&Kii , c z mx 

l±» fflSiftST'O . 1 jumELLtffcfcS £ 

9t*& 'M*< t i>m&mfr 

(HfclfiLLT&i. ««»Ki:LTtt««»irci.O< (H 

/cm 3 arX'htltt 1 c m X 1 c m X 1 v m0>mfflL 

[0015]ifc.$ t>\ZJtWA<?>i'V r? 
i±. SaRWA^fclfcV^S** 1 X 1 O 13 a t o m s 
/cm 3 JJLL1 X 1 0 16 at oms/cm 3 J^T. i 0 
ffiL<U5X 1 0 13 a L oms/cm* &± 1 X 1 0 
'•aloms/crn! JjTF. Sfetli5x 1 0»at o 
ms/cm 3 J3Lhl X 1 O 16 a t. om s/cm 3 UTFfr 
; k i* U yijn >JMSA+ tSSRS: SIA 



IX 10 13 atoms/cm 3 *8tC«i^ 
7LXR5^^-fe!:-SCk* J »L<. lxl0 15 atom 
s/cm3 iSKfc £ fc IS.Fu WfifcO|gfe<£#A *) ^ < 3r 

<^S. £*3. 2£«**)S!iB&3rJHi. SIMS ( S e 
condary Ion Mass Spectros 
copy) £JflH&£fcfc:.l:'Jffl5&C&&. 
10 [0016]Sfe fc*«flHKi3 V ^T<i . fffift!^ U n >- f- 

sttsa&oaas^&jsta* lxio^at oms/cm 3 

OTs fiClXlO"atom 8 /cm» fcLt 1 X 1 0 
»s a t o m s/c m 3 VXTXt> 0 . i^lSER** 

a * ym^mmxm^ Ltimmm&v. w-im^m. 

02«El k«m^^**^1^fiWK: J: & JSiWM:* 

rr • iBfttJ: 9-T-^S^igJKt L<<ia^TIS<7)2^ 
iftlifct i s i MS-cjBSESftfcY^offi* 

ftttflX 10 16 at oms/cm 3 *»*5V*H»£ 
a«li+»t^ 0 . J tcr>&cr>T~-MzJ: 

I o o 1 7 1 «*aanfc± »)*±LfciiM»ratf!i 

*iB*»^»$0. l/zmt3t»tt4itt8a«ffr0. ljum 

mm<,z&tiz>m.&Mnx'o . 1 ^ mj^atfcft£RS?> 

tJ:0l«/cm« JilTfc-rS^fc* J T'&S. Cltl^O 

i o o 1 8 1 .r cot o v- u a y %mttmi<F>m&ijm 

t LTtt. c z^x{±«^9JAnc zistc i 9 ±iEt7)*^ 

1 X 1 0 l5 at oms/cm 3 ljl± 1 . 5Xl0 19 at 

oms/cm 3 HT«S**ff*r-rS ^ 'J rf 

l C Zi£XJ±«»t£MlJC ZifeC: .t 0 W&L >J n y 

y'ja > i im*as«S' .looo m 
% 1300 'cOTcoiast- i ftja^LtJfwaa-t * £ fc #a 



*U>. S^<7)«rr«S(d7xio- 4 T'*>0. lxio 
^atoms/cm 3 ULhl . 5 X 1 0 i9 a t o m s/ 
c m 3 filT*>S*#£##$-.& y'J3 >-StlS2:fflV xMtf I 
XI 0 13 at oms/cm 3 liLLl XlO l6 atoms 

[0 0 19] CZifctL<«a»QttllCZi£TlS 
t&fcWJfctSEL 3LL5«K£V (rnm/mi n)tU 
y'j3 1 3 0 0X;£T<oawaHl«=*Jtt4?l 

& htftttffaWtefirtg^flffiW^fcG (°C/m 
m) fc-tSfcS. V/G«t£0. 2 (mm 2 Ami 

n ) H.hc«) & £T\ ^.*5r 1 x 1 0 16 a t. o m s 
/c m3 J3Lh 1 . 5 X 1 0 19 a t o m s/c m 3 JUT* 

£*tf«Lhj»B3tt 1 . 5mm/m i nIU±T\ 
23R8USW(«1X1 0 13 atoms/cra' fclhlX 1 0 
'6 at oms/cm 3 fc*fj&t* ) , -e*>t&&J&»fcfft* 

4. 

[0020] !JB«0«t=»ft+tc2** ^LfctSfi 
HL «3R«fHJ*3&««±LT^ifc«>. ^xy^ffiK7)i&£ 

muz**). $mm&f£i> 1 2 0 oxtt&Tffisttfi&s 

S^iH&fcWLTIil 0 0 OiCJiUil 3 0 OiCfelT. 

m& l< ti 1 1 o omt 1 2 o o-cuiTtfaa-e* 

3l^*teafcWBS«:<=SrS. ifc. 1 1 5 0iCKl.l-.-C 
SiLU. ^T, #^DZ«^SfcJ:tflI«M5: 

m&mmaT'X'Z 4 *fi tisir *aarc**«r 4 c t #s 
[0021] tti. ^m^xj^zm^x^^mm 

cDzoWsmizD zmzft-hftmz&m&ny ? 9 d 
yym^^y. v^*9>4 1 G->x^{±3gio»jM (g? 



mzm^tux. misco i g^j^\x k> i> J; v^mm 
^irjs^^\<msm-^^h z. tanner**. 

[0022] 3$yi3?gB^k LTtt^xy\^jK<?)i8f*St 
SHSWff*U>. ^KfctttfXfcl/CfcL gSrttOtK 

[ 0 O 2 3 ] § hlZti&t**& n . SMMM»cai^-& 

20 B^DZ«(7«si^^^ffi^iBj^fc>;S=SrlWi 
*-^&fc*"C*4. >I^(cMLT<i:^IB¥9 2 9 
7 1 58#T»«LTV^fc*J"5r*4. ifc. Clilt 

4 <r t ij^mx-b h . 
[0024] i?ffl^/yx t Lx^mimwmxMtc 
<.mmzo. 01 vo i%kikioovo i%mT# 

30 mmfr>£mx'$>z>. mmzu&zit&* u ••/ l-cja 

wStk Lt«»%3^i4 1 0 0 v o 1 

x^fflc »4 <r -h t, *mx-bh . fi^M* 1 0 . oivoi 
40 a+^ffetL^tKtio^^^^y/. -ft^x y 
wwajft^ 1 . oumx *)jz£^t . mmnx'o . 1 

Mmmh^fHXffiW^iS^l 0 4 ffl/cm 3 filTfife 

4 mmxs&Hni&b tium&Lkt-r&zt *wt 

$>4. 

[0025] jaji«> J: a t:. teift^fjfi^)Blt:SlsR*-ft* 
50 -3^?7 o-bx^^«Ifigtt^>=5ri, «H^ftT', 



[0026] 

fust**] j«t. *)!M»rc*i«iiB*^*wi=3ii»t4. 

[0 0 27] (*Mffi|) ttmbLX+aV^frX*- 
ififcJ: 0OT<08otf«&H,^*JIS±tf/;. RSiftKMftr 
6. 5—8. 5X 1 0 17 a L omos/cm 3 (?S#Mfi 
m&z J: 0 J E I D A««l»flaR?&iBv^SlSE) T'£>-? 

5 5mmcO^j3 0kgC0-f yi/yh5r^L. pSIO 

v»Siafc:cvDi£fc:J:0«<k«i»lfiLfc^x/\^. M 

[0028] i ) asaan^ff *>-rgi±a«E i m m/ 

m i nTtSimfctTlfcUfc. 

[0029] 2 ) IK^IIiKrt'fcS** 7 X 1 0 »* a 
t oms/cm 3 aauU ?IHSlmm/mint* 
&*'ffl£Lfc. CO V/GJiO. 15 (mm* / 

tmin) *S^8£»K£S I MSTM^L- 

£A\ (lxlO»at oms/cm 

3 J21TK ¥^W«H^^a3b^)«JKtfWi-*k. 

ftMtft5X10Hatoms/cm' *:$:->*:. 
[0030] 3 ) JKfltfMIIiSrtifctggfcfc 5 X 1 0 is a 
t oms/cm 3 SsflDL, 'j|±33LKl nim/m i n T1S 
A£Wj£L£. i<Ot^WV/G{±0. 1 5 (mm* / 
•Cm i n ) T**>-& . map>9L3Stm:S I MStfflSL 
9{«li«ajS*nr < .1 X 1 0 l «a t oms/cm 

3 or) . 3 mtifflkmrimmcrfte£3m-t& k . 

feW^XlOWatoms/cmS fc&ofc. 
[003 1] 4) JRfl^)«aM»fc«*3X10>7 a 
t oms/cm 3 jKflnU •jlU&gl mm/m i n 'CIS 
ffifclWcLfc. £<3fc&«0V/G«0. 1 5 (mm* / 
"Cm i n ) TO«*r«*^6a*<*>ift££?m 
tStteWW]2X10"atoms/cm3 fc£ 
ofc. S I MS-CHJg-TSi:* S*2r 

JSStt § £ t tt-CS£*»-?fcj&^ -y 7'/=7^V 

[0032] 5 ) «fl^)««+fc:a5K$- 5 x 1 O'v a 
t oms/cm 3 jRaoU 3l_ti£J!£ 1 mm/m i nT'JS 
fi£Wj£Lfc. Z<7)k$<7)V/Gm). 1 5 (mm* / 
tmin) -C*«. *%A?)33$ftK£S I MS*C38/fcL 
tSAi^C0^RjRftU^5 Xl0»atoms/ 
cm 3 T*->fc. *fc£«OSIMS«j£tf)IBL 

[ 0 0 3 3 ] 6 ) fil^lKifct'fcS** 5 X 1 0 " a 
t oms/cm 3 ^JUL. 3IJLj£j£2 mm/m i nTtS 
fl£ffj£Lfc. £tf>fc$0)V/GfcfcO. 3 (mm* /*C 
m i n ) -C**. S I MST«Ut 



(6) M2000-26196 
I 0 

fe^+OM^zglgJift 5xl0 14 atoms/c 
m 3 Xf>^ti. $tzZ.<OSlMSm%.<V^ TWS 

[0034] 7) MfloHfiK4«t:«**5X10'8a 

t oms/cm 3 jfeOnU mm/mi nflS 

D u n£Wf£L*:„ -I^t^CDV/GJiO. 15 (mm 2 / 
'Cm i n ) S£,ftc0§?5£&J££ S I MST^l 

fete"*. J£iBi4'a£$»J!£(itt 5X10 15 atoms/ 
10 cm 3 T&ofc. ifciOSlMSiftecOie. ¥ft)ffl3r 

ffiRwfs L'C . 2mitfc**j!WfcJ|IArr&a* 

[ 0 0 3 5 ] 8 ) 8fflc0iifiKiti(c9jR£- 2 X 1 0> 9 a 
t oms/cm 3 gSjOU 3l_tjlJgl mm/mi nTfcfi 
iH&ftj&L£. &#$S.S?,*^yft Lfc*>\ -f yzt -y he?) 

S I MS-craSLfclSflL tt*+^SaHBKt4» 1 . 5 

X10 l6 atoras/cm' X'h~>tz. 4fcC:tf>SIM 

[0036] JiLh^fe^^^tfOx^coc o P 

Liz t Z ?> 3k 1 cry J; o fcfr fc . 
[0 03 7] (30tWl)##«5) *JiV##«7) 

OOr-CTrtfcffAL, 01C/mi nt^L 

110 0X:T8Bft3Ifil&L*:tiL - 1 0-C/m i nt» 
» 1 8 0 0 °CT-i£«C * JCd *) tU Lfc . »M?i(C|f J I xtztfX 

30 V «0^«^j«J^« 5 p p mja TT"*o3t . i 

wsL<m tmm&m t^stt ^^.^^'-^ •/ ^ ^t: i 
o ; n- * tf ^ . t&n * «f a? *t v > & ^cosPiisw* 

5 p p m]XFcr>ri\szf>mM<itiz%~> tiZ t 

[0038] ay^«o««i^M«^s*iftffi«s as 

atoms/cm 3 X'<t>->t: a 

[0039] mmtk<vmffiB<oD zmosyRtrnf 
40 -ti fcftk: . ^jaa^^^jEfti^gftc iooo °cc7)ie*i 

fi^^^T'2 5nm«BMtJS£«MU RftKWIESr 
Sa^Lfc. iBE«£t:fflV^«tt«2 0mm 2 ^;KU^ 
f 3 ^*STft 0 . flJS8ilE« 1 AT'*) 5 . fe*** 
3 t^-T . £n a n<D#l3-£^ 8 M V£l h<0#IiE* ^ Lfc 

«Stl 0 OmAT'l 1 MV VLtCDffif¥.£7*L fzi>CO<V&\ 
50 [0040]$ ^iz&MWtk<7)' J m%:&£M'<*Z>tzV>. 



1 1 

ttxiMkmimm&ff-yfc-jmifti&u ry=t 
-T&mtfcmfcrmtm o ml-c*®*-^ o . 1 u. 

JJUiWCOPO»J:»j^a«*ft*»tULfc. *£3ftt£2 

mmk(F>3m<r>c op«^i 1 4u/<>xm 

#0. lffi/crn* j^cryt- 

rsstfb***^ o s lt t> c o p^k« i 4 m 

PWs«wrco. i//miy±wfe H H B ^^!f 

[0041] ;«^\«d zsrt(?>A:BwafjK*3K 
4fctf>. i««MRWSSiitaiiiiBfl«fc:J: 0 l^miig 
U COPoa^^tr^fc. MBBBflSttfcttO. ljum 
£LJt«ocopii2 0«i/'?xy\r*r>Jt* t . ry^-r 
)HWIS***iSfr*lt 13 jg-*- i fc £ i 0 3« 0 . 1 u 
mXyf^LfcfttO. 1 JumJiUL<7)cop£al5£?- 
^ l 1 2 5 m/^xjwh 0 . mmmx o. u mja± 

[0042Ji«l jimffiC Ufc*^<OHHfcB!»£E* 

Sg^tfite 1 // AT*8MVKLhtfWHffi**LfclWUR^)M 
^ii9 5%t99%T-*^ W5©eSl OOmAT'l I 

[004 3] Sfeta5^ti*<0COP««JK^jiJ^ 
3,um) . 0. 1 vm&L±.<DCOPcr>®!£$:mfe?Z>t 

2 0i/' , ;xAfj 1 ^t. UWflffcHfiMc, Ty=E-r& 
&*t*#ffifr£&D>RLO. lwmX 7 f^U^C 
OP£M^£fc<97 0«/?xyvt*-»fc. CKOilfc 

*»^aar^3 jlc m wjftfsjjwco . 1 ^ m&ubnm&x 
m<v®m± 3 x 1 0 « «a/ c m 3 t &m *> . 

[0044] 3S*rtare<aKKW*£«^^tf>fc:. 

m\rh^y^yi,zi:*)mm^'t^>mmmx-o. 2 
//mm h^Ki^afistwjgLfcfc 7 x 1 a*®/ 

cm3t*0. 0. 1 jumJJl±<3XWfc*te3£fc:£< 
Sri. CL<^aR<0*ilS*>^*S 0 . ljumfctHJiXK 
S?Jg{410 3 M/cm* Sffil^ff 
tjfr^ 1 %&.TcDXm$!%.X'h iZb 

[oo45i^i>. :«9xaii mLftmzm^xi* 

y^juwh zzt tim&Z titz . 

[0046] ( mm.M2 ) ##W6 ) cO^xyN-^ftnjj 
OSMMBftffrfcJ: "JilPiSr^Tofc. ^l«lt 

^'bcr,mm^^m^.ttztC\^5x 10"atom 
s/cm 3 X'b^tz. 

[0047] mmzm^zrir.tc'yx-^comico 0 . 

ljKmEU-.«0COP£8BELfc (*2) fci^»12«/ 



( 7 ) HHI2000-26 1 96 

1 2 

*X/vC*0, #/0. li/cm' -Cftofc. S&fcT 
>*-ra«Hfc*3IS*ft»*li D 3EU 0. ljt* 
mXv^-y^LfcttM^ff^Tfcftld^Wb-S-ri 2IB 

^rfif^ifrg^T' 0 . 1 /x mtU-.^M«li 1 
xiO 3 (H/c m 3 £.1 tffhfr-otz. 

[0048] ^Mffl 1 t H«fcJ»«yi»WB8€KBEi' 
SKfc (£3) tu^>. W3£S»l*iAT8MVjahe> 
*F£j&* 9 9 •) . 1 0 0 m AT' 1 1 M Vjjl 

10 Ji^JE£*Ui&W5H^i9 5&T*r>;fc. 

[0049] ^cO^xyNCODZ^rtiO^RRcO^fJK^M^ 

U COP«0ffl££fif^„ &Bi«M£fc:ttO. lxtm 

iiLt<7)cop{ii oi/^i/N-ciofcA*. r^t-r 

»BMt***a»**»)iE^fct:J:'J*iB*0. l*t 
mX 7 fy/LtS0. l/£mJ3Lbtf>C OP 

fc i ofly/^xyNT&o. &3 i um<MB»et>iBsm 

StO. 1 jumJ3LtO«iB 1 ^JSS<?)«K(± 1X10^ «/ 
cms 

20 [0050] lummmcQvm.x'omium&zM^tz 

k Z *> . fJ£«S£ 1 *t AT8 M VELLOfflArfi* 9 9 %T 
*> 0 . W^ES 1 0 0 mA-C 1 I M VtAhwmif.Z^L 

[0051 ]3^t. D Zrt«OWK«»K««:»<4fc 

m) $rSff^L. fiff^£7)0. l,um£Lk<OCOP£a!£ 

30 ★JSEfiHHI'jeU ««^0. 1/xmX-yf-y^U^tt 
«JE*tra 1 2 l M/^x/N-c* 0 » i&:f5«IS:T-0 . 1 

jwm]aJif5«WW«dBWWJKIi3X 1 0 3 |/cm' fcft 

«*> ^iT-*: . 4fclWUR»ffi<0ll««®Ei)£ 1 /£ AT8 

MVI3Lh60SW^9 5 %T'$> 0 , flSEtEiit lOOmAt 
1 lMVj;l±c7)jffIjt5-^L^t>£7)<7)SifA-(i9 0%T'*o 

<^l±aiKE*iSW>4 i k t J: 0 3S"tta*^ J: 0 m< £ X'X 

[0052] 

40 ^ht^7tio-aafa^4'^iLSBi» , r'0. 2 

/tmja K<0>a«<7)WlSE*«K£Lfc fc;^9xl 0 6 ffli/ 
c m 3 X'$> *) . 0 . 1 ju m«Jb.<0M«Hif JS843 ^>fc^ < 

^Jgiil x 1 O 3 flS/cm 3 *8fC*Sifcj5>^, 

rtasfcit* 1 %K\T<n f m®%LX'foz>c\ tt-h^tz, 

[0053]^J, ;wi/>n, 5e*«i k|nlflffc« 

•*\ r?>-7x^-e^^»C ksWiBS^ut. 

[0 0 54] (##«9) ##«6) ^B^^fiSb 
50 fc*^ U rr y^«c?r 8 0 O-CT^tlf At . »A» 1 0 



°C/m i ii-C'^-iSL 1 1 0 0'C-C8B#fa«fSU:fiL - 
1 0T2/m i nt'^L8 0 0*CCl£tR£JI!iDill 

i^j5xl0 14 atoms/crri3 "C*-»fc. 

[0055] »^af*c7)Kfti^iaoDZ^w n a n©^i¥fll 

( * 3 ) fc £ *> , 1 M At'ti 8 M V Jil h<0 Wit 

UfcWAtt 9 0 0 . 1 tciliSS^HBtffc 

msSl OOmAT'l lMVJ,XhcOW£LS:^tJttW{il 

[00 5 6]*j!!llft«0. l//mULb7)COP£3^ 

Lfc. *MS9ft<0*H^)C O Pffigfiifc 6 0 0 Offl/^ 
x;vC$>9. 4 0flS/cm* X'Sy->fz. tShlZ^ 

liimX-y^y^L^<7)*>0. lMHlUUliOCOP^ffl 

& t r t, c o p co«tt«iguE wKBflMT* o . xmm 

Lx^h^x. t>ix& i>cr>cr>. mnuLrm hut 

klf& LX^tibQQ OiH/^/x/NiOC O PCDK&blZlE 
m%C O Pflc«Mf£**a&4 Z t <±Td . 
[0057] <r<7) i a l=18£££tr^^T#»£tt! 

[0058] (**&0«3 ) ##^9Ti$^i*:i£#ac-? 

1 >t . sffl^figfi^K o m< titbsmmimmt 1 At 

AtmUL^OOPJi^M/^xyvC&O. &0. IM 

^IS]«lz»0®LTCOPW*ffi^lSSrai5£-t^i: 1 x 
1 0 3 i/cms -c^ofc (£2) . 

£J5gtg?£ 1 At A TO 8 M VULLcOfJ^*> 9 5%, 100 
mAtl 1 MVkLtOk^#9 0%T&o5t* 
[0059] iiOJMSaa 1 *tmflf«tfc3HRoaiS^r 

iows ) . ; (^feR^icsfliflcT o . i //mia koiaa 

£*)®1&f&k. 9xi()3 <H/cm3 Btffc 
&<?MtJEimK*i bZL*>. fJS3E8K 1 A* AX'cr, 8 M V« 
_L?)#J£-//9 0%. 1 0 0 m AT' 1 1 M VJilhcO i W# 

[0060] mRmx:(r>mmmm$fr&tc.*>\z* 
wvY^^yiz&vmm^'L^mm&x'o. 2 

cm* 0. ijKmja±w$:HswaE«SA.fc:^< 



*j»ai x 1 0 3 w/cms t*>*;fc^. 

[006 1 ] m.hW^Jfo&^. MJW^XA?; I jk 

m«flgtT^lfilc0COP5r^i-^^fc(Cj; 0. fflSJft 

c m 3 ar?t>&*0ZttM0MZ W 1 V m JjLhT** «7 
x/\36«fHjST& 6 £ i: ffhfri tz . 
[0 06 2] 3nB. lOWAfc, *«rtS5fc:i5l.vtflt 

[006 3] (##mo)3iyfc«3tf>ffi**3&fcl 

m»f« ( mmmcommnm^ & 3 *t m > a, p^kc 

ESBWTC 0 . l ju m JSLh<^>tti!fc*aiS«oaf jk 4 
t7xl0^ fty/cm 3 T'J>0 (*2) . i£«6ffiti 

Wi^Est 1 uAx*o8 uvm-.cvm&tf 75%. 100 

mAtl 1 MVJSLh<Ofetf53& t 3 0%Tft l 9 (163) » jfi 
[0064] (ifci$$f 1 ) ##M^«.fu^(S^tJii»ffiO 

20 >Ni\ 

[0065] (JtRSM2) f^l) . 2) OTlfiftfcW 

-co . i /xmjajt<!DiSiB*:i«w)*fl6& s i x 1 o 4 m/c 

[0066] (it«^l 3 ) ##<?!8 ) «0te H B B t^L^ift 
0111c7)»J?Llf¥.^tfV\ ilHBftV»Sl/im. 3^mc7)C 

Hmm-CO. ljumfiUi(OCOPW*t4*»»0 

0 . 1 m «±^SS,5?.^<7>f^^fc UT(i 5 x l 0 

40 [0 06 7] (%1&m4) #*W3> . 4) *>fc,ft£3e 
1 c^MllVffl^lTV > . *iffi«f 1 At m . 3 At miO 

copafBEAifiwkii»a:<o»£Lfc«i*^7. st= 

4"t^S*iRft*WtL3t:*«. #4«3) . 4) vvtfh. 

><.*•; ?y-j*?y 2 miyjiom^js-c^ 

[0068] 



0.lMnUa±(PCOP<PB(B/6-r >^frx/>) 



WI312 0 0 0- 
1 6 





1> 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


A 


2 0 0 0 


2000 


2 00 0 


1000 


0 


0 


0 


0 


B 


4000 


4 0 0 0 


4 0 0 0 


5 0 0 0 


6 000 


8 0 0 0 


6 0 0 0 


6 0 0 0 



0.1/xm<Z>X^>* r «:fT-3 ifc»«DCOPB» 
COO 0 9] *10* [^12] 



2, 3O|<ygg»cr)0.lMm^Jig)COP«?g(«/cirf) 







■&MW1 


m»m2 


**«3 




5) 


7) 


6) 


6) 




<lE+03 


<1 E + 0 3 


<1 E + 0 3 






3E+0 3 


3E+0 3 


<lE + 0 3 


1 E+0 3 


3 umWBJ 


311 + 04 


3E+04 


3E+0 3 


7E + 0 5 



(7 E + 0 5) ttg*#«l 0 



[00 70] * « C*3] 









03SH1 


mmw2 


**«3 






5) 


7) 


6) 


6) 




UA 


9 9 


9 9 


9 9 


9 0 




1 0 0mA 


9 5 


9 5 


9 5 


1 7 


1 umwm 


1 {lA 


9 5 


9 9 


9 9 


9 5 




1 0 0 mA 


9 2 


9 2 


9 5 


9 0 


3 (imll 


1 nA 


9 0 


9 5 


9 5 


7 5 




1 0 0mA 


8 0 


8 5 


9 0 


3 0 





1) 


2) 


3) 


4) 


5) 


6) 


7) 


8) 


A 


23 


2 3 


2 0 


1 0 


0 


0 


0 


0 


B 


8 


8 


0 


0 


0 


0 


0 


0 



[0072] ft ft [?I5] 





itim2 


ittftW2 


ittma 




1) 


2) 


8) 


aw 


<1 E+0 3 


<lE+03 


<1 E + 0 3 




3E+0 5 


3E+0 5 


5E + 0 3 


3 urtMM 


3 E+0 5 


3 E 1 0 5 


5 E + 0 4 



[0073] 



17 18 





















i) 


2) 


5) 


0m 


1/xA 
1 0 OmA 


9 5 
92 


99 
9 5 


99 
95 




1/xA 
1 0 0mA 


7 5 
1 7 


7 5 
1 7 


9 0 
80 


3tfmSW 


1 (iA 
1 0 0mA 


3 2 
1 3 


3 2 
1 3 


90 
80 



[0074] * [0075] 

[557] [«8] 
gagW4g?0.1tfm£Ug>CQP»fl[(«/cm 3 ) 







-mm 4 




3) 


4) 


im 


<1 E f- 0 3 


<lE+03 


l (imSff 


1E+04 


5E+03 


3 wmW* 


5E + 04 


3E + 04 



**«4 CD«"5y*»©«fcB 


HECWflaO 






3*OS«4 


236W4 


ISA 




3) 


4) 




1 W A 
1 0 OmA 


95 
92 


9 9 
9 5 


1 uraStm 


1 AA 
1 0 OmA 


90 
8 5 


9 2 
9 0 


3«m«f* 


1 «A 
1 0 OmA 


70 
60 


9 0 
80 



[0076] 5 



5 [0 07 7] *»»0^yr?>1^|fls«K^Sa 
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